ya.

/—7

» Los Alamos
NATIONAL LABORATORY
————— (37.0%4) ~

LA-UR-21-21978

Approved for public release; distribution is unlimited.

Title:

Author(s):

Intended for:

Issued:

Porting E3SM from LANL's Open to Classified Computing Networks

Price, Stephen F. Dr
Harp, Dylan Robert
D'Angelo, Gennaro
Green, Jennifer Kathleen
Wilson, Cathy Jean

Report

2021-02-26




Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by Triad National Security, LLC for the National
Nuclear Security Administration of U.S. Department of Energy under contract 89233218CNA000001. By approving this article, the publisher

recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published form of this contribution,
or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that the publisher identify this article as
work performed under the auspices of the U.S. Department of Energy. Los Alamos National Laboratory strongly supports academic freedom
and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its

technical correctness.



1% Los Alamos

NATIONAL LABORATORY

Porting E3SM from
LANL’s Open to Classified
Computing Networks
Stephen Price, T-3

Dylan Harp, EES-16

Gennaro D’Angelo, T-3

Jennifer Green, HPC-ENV
Cathy Wilson, EES-14

February, 2021

LAUR: XXX-XXXXX

ML% Managed by Triad National Security, LLC., for the U.S. Department of Energy’s NNSA. 2/22/21



Overall Project Achievements

« update & expand E3SM library support on Grizzly, Fog, and Sage

« successfully ported and applied new, high / variable resolution E3SM
configuration on Sage (Arctic Regionally Refined Mesh)

« order-of-magnitude increase over previous effort:
« 375 yrs of simulation, 16.5 M cpu hrs used, 53 Tb of model output
« utilize 85% of Sage for peak throughput of 5 SYPD

« update ocean and sea ice model analysis

« add support for atmosphere and land model analysis

* add support for general use of Paraview on HALO (Sage) and HAL
« publish select analysis products to C2S
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Achievements Under “w20_e3sm2sage” IC Allocation

« update & expand E3SM library support on turquoise and yellow
« update E3SM source code, input and analysis data on turquoise and yellow

» test new, high-, variable-resolution E3SM configuration on Grizzly
(Arctic Regionally Refined Mesh)

« update and test ocean and sea ice model analysis on turquoise and yellow

« add support for atmosphere and land model analysis on turquoise and yellow

« test all simulation and analysis capabilities on Grizzly to insure robust port to
restricted and classified computing platforms (Fog and Sage)

« use Grizzly simulation output to define Paraview state files used for visualizing
Sage simulation outputs (published to C2S along with other select analysis)
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Ocean & Sea Ice Analysis

Sea Surface Temperature Ao A WOYGL1B50-DIB- [hed

ISMF_CMIP6.ne30_ECWISC30to60E1r2.cori-knl.clubbv2
model

10

Components

MPAS-Analysis Diagnostics: Ocean M

Run: A WCYCL1850-DIB- ‘ Model for Prediction Across Scales
ISMF_CMIP6.ne30_ECWISC30to60E1r2.cori-knl.clubbv2

Quick Links

Ocean Sealce

-2
Provenance

WOA18 Climatology

MPAS-Analysis version: 1.2.6

N 10
Git Hash: abcf191

Gommand line:

Model - Climatology
M
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E3SM Diagnostics Package v2.0.0
Test: B_ARRM60to10

Reference: Observation and Reanalysis
Created: 2020-07-17 23:40:14

Zonal mean line plots

Pressure-Latitude
zonal mean contour
plots

Table

Latitude-Longitude
contour maps

Polar contour maps

Provenance

Diagram

E’SM

Energy Exascale
Earth System Model
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Atmospheric &

E3SM Diagnostics Package v2.0.0
Test: B_ARRM60to10

Reference: Observation and Reanalysis
Created: 2020-07-17 23:40:14

Polar contour maps

Jump To:
GPCP_v2.2
GPCP_v2.2

PRECT polar_S
GPCP_v2.2

PRECT pol;
GPCI -

GPCF

PREC
GPCF

PREC
GPCF

CRU_

TREF|

SST polar_S Hadl!

PRECT AN polor N

E?SM

Energy Exascale
Earth System Model

Description

DJF  MAM

Total precipitation ANN DJF MAM

ANN DJF MAM

ANN DJF  MAM

ANN DJF  MAM

ANN DJF MAM

ANN DJF -

ANN DJF MAM

ANN  DJF  MAM

JUA

JJA

JUA

JUA

JJA

JJA

JUA

JJA

JUA

JJA

SON

SON

SON

SON

SON

SON

SON

SON

SON

Land Analysis

9-2016)

reanalysis

180°W

Max 8.86

Max 2.47
Mean 029
mm/day Min  -2.08

RMSE 0.50
CORR  0.92
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Paraview Visualization of Grizzly Simulation Output

low-resolution (60-to-30km res. ocean & sea ice) ARRM (60-to-10km res. Ocean & sea ice)
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